Background/aims-To explore the reasons why patients with gastric cancer continue to present with advanced disease despite open access gastroscopy. Patients-All patients diagnosed with gastric cancer between 1 August 1989 and 31 July 1994. Methods-A retrospective study of the presentation of gastric cancer in South Tees; patients were diagnosed at open access gastroscopy or referred through conventional channels. Primary care records of 81 patients dying between 1991 and 1995 were analysed for previous symptoms, investigations, and antisecretory drug therapy. Findings were compared with 200 age and sex matched controls. Results-The overall incidence of earlier stage gastric cancer remains low at 13%. Diagnostic delay occurs in both primary and secondary care due to a high incidence of previous dyspepsia and investigation. One in six patients had been previously investigated in the three years prior to diagnosis, the majority of whom were on antisecretory drugs. Conclusions-Early gastric cancer remains rare in South Tees health district. Advantages of open access gastroscopy appear to be compromised by delayed referral to hospital and failure of endoscopists to recognise the early disease; either they are unaware of its appearance or prior treatment with an H 2 receptor antagonist masks the disease by allowing mucosal healing. (Gut 1997; 41: 308-313) 
Gastric cancer remains a common gastrointestinal malignancy in the Western world 1 with most patients presenting at a late stage of the disease. 2 An increase in the incidence of early gastric cancer (EGC) has been reported from several centres [3] [4] [5] and partly attributed 3 to the availability of open access gastroscopy (OAG). It is unclear why some units seem to achieve a higher incidence of early disease compared with other centres. 2 In theory OAG should only accelerate the diagnosis by a few weeks or months 6 and by itself would not account for the higher incidence of EGC reported from some centres. On the other hand, lowering the referral threshold for investigating "benign" symptoms might increase the detection rate of EGC if gastroscopy is freely available to general practitioners. Surgical cure is unlikely once worrying symptoms (dysphagia, anaemia, and weight loss) develop 7 and such patients are less likely to be referred to an open access service. 8 We have been oVering unrestricted OAG to general practitioners since 1 August 1989, all details being recorded in a separate database for the purposes of audit and research. The aims of this study were to compare patients diagnosed as having gastric cancer at OAG with patients referred through other channels (mainly outpatient clinics) to see whether OAG did pick up more early tumours, and to analyse the eVect of this on whole district figures. The study also attempted to analyse whether late stage disease was more common in patients with a longer history of symptoms prior to referral.
Methods
All patients diagnosed as having gastric cancer at OAG and resident within South Tees health district (population 295 000) were identified from the computer held database for the five years to 31 July 1994. These data were cross checked with pathology records at the end of the five year period of study to ensure that patients with malignant gastric ulcers were not missed. In addition all other patients diagnosed as having gastric cancer during the same period and resident in South Tees were also identified from the pathology records to allow a retrospective analysis of presenting symptoms, general practitioner diagnosis, hospital records, operative findings, and histological findings in both groups. The tumours were staged by two independent pathologists using the TNM classification. 9 The primary health care records of 81 of these patients dying from gastric cancer in the years 1991-95 and held by the Family Health Services Authority were analysed for previous dyspeptic symptoms, investigations, and treatment. The findings were compared with 200 age and sex matched controls dying from nonmalignant causes during the same period.
STATISTICS
Where appropriate, the 2 test was performed.
Results
During the five years of study, 181 cases of gastric cancer were identified of whom 39 patients were diagnosed following OAG (out of 6633 gastroscopies); 142 were diagnosed following clinic referral or emergency admission (eight cases). The two groups were similar in terms of age and sex distribution ( No diVerences emerged between OAG and clinic based referrals although not all cancers were diagnosed at the first gastroscopy (21 were not). Table 2 presents details of these patients. Six cancers were missed altogether and eight were diagnosed histologically when the endoscopic findings indicated benign disease.
Only five patients were diagnosed as having gastric ulcer disease, the remainder having a spectrum of minor diseases such as gastritis. Excluding those patients with suspected malignancy but benign or inconclusive histology, 12% had a delay in diagnosis ranging from three weeks to 12 months. Patients diagnosed on histology alone were more likely to have earlier disease than those where malignancy was diagnosed at gastroscopy. Although the numbers are small, three of the eight patients diagnosed by biopsy alone had EGC or stage I disease.
PRIMARY CARE RECORDS
The primary care records of 81 patients dying from gastric cancer in the years 1991-95 and diagnosed during the five year period of study (that is, same cohort of patients) were scrutinised for previous dyspeptic symptoms, excluding those leading up to referral and diagnosis. In addition records were examined for previously prescribed antisecretory or antacid therapy as well as previous investigation such as barium meal examination or gastroscopy. Figure 1 presents the results which indicate a lifetime prevalence of dyspepsia necessitating a consultation with the general practitioner in 73%. This compares with only 22% of the 200 age and sex matched controls dying of non-malignant disease from the same practices ( 2 =56.23; p<0.001). Twenty two patients had no previous history of dyspepsia. Of 59 patients with a previous history of dyspepsia, 19 had not been investigated. In only 20 patients was the diagnosis suspected at the time of referral. Just under half the patients had been investigated at some time in the past (40 patients). Figure 2 shows duration of symptoms.
DELAY IN DIAGNOSIS
The average time between the onset of current symptoms and diagnosis was 32 weeks, equally split between the time the patient took to consult the general practitioner and the time the general practitioner took to refer the patient to hospital.
PREVIOUS BARIUM MEAL INVESTIGATION
Thirty patients had previously had a barium meal examination, three to 42 years prior to the diagnosis of gastric cancer. The majority had been investigated more than 10 years previously (75%). Only two patients had been Detection of early gastric cancer 309 group.bmj.com on April 10, 2017 -Published by http://gut.bmj.com/ Downloaded from investigated by barium meal within three years of the endoscopic diagnosis while two patients had had a barium study just over three and six years, respectively, prior to the endoscopic diagnosis of gastric cancer.
Diagnosis
Of 30 patients investigated by barium meal examination, nine had duodenal ulcer disease and eight had gastric ulcer as the radiological diagnosis (one patient had both). The remainder had non-specific diagnoses such as hiatus hernia or were normal. As a consequence of previous investigation, six patients had undergone gastric surgery for ulcer disease, two of whom were found to have EGC 22 years and nine years, respectively, before developing a second gastric cancer. Ten patients had a subsequent gastroscopy prior to the gastroscopy which resulted in a diagnosis of gastric cancer. The time between barium meal examination and gastroscopy was usually long. This group of patients is included in the analysis of patients having undergone gastroscopy prior to the diagnostic gastroscopy.
PREVIOUS GASTROSCOPY All patients were eventually diagnosed at gastroscopy, but previous investigation by gastroscopy had been carried out in 20 patients. Ten of these patients had had a barium meal examination at some stage in the past. In only one case was this a follow on investigation.
Gastroscopy was reported as normal in nine patients; seven patients had gastric ulcer disease, one of whom had EGC diagnosed 22 years earlier at operation for gastric ulcer. The remaining patients were diagnosed as having duodenal ulcer disease (n=2) or reflux (n=2).
Treatment
Eleven patients had a gastroscopy within three years of the diagnostic gastroscopy. Within this group six patients had been on an H 2 receptor antagonist for more than 12 months prior to the initial gastroscopy. A further three patients had been on an H 2 receptor antagonist for up to one year. Thus 82% of those patients with a previous history of dyspepsia had received some form of symptomatic treatment prior to a gastroscopy which did not reveal malignancy even though all patients were eventually found to have gastric cancer within three years. The majority had been on an H 2 receptor antagonist alone or in combination with an antacid. In the whole group (20 patients), 12 patients previously investigated by gastroscopy were subsequently diagnosed as having gastric cancer within four years. All gastric ulcer patients had a follow up gastroscopy, but repeat biopsy of the ulcer site was not performed in three patients. Two patients had gastric cancer diagnosed within four years of a barium meal examination. 
OPEN ACCESS GASTROSCOPY
Only one patient had an open access gastroscopy within three years of the diagnosis of gastric cancer. The remainder were all gastroscoped following a clinic visit; no one person seemed to be missing lesions more than others. Although numbers are small OAG comes out well in terms of not appearing to miss EGC.
Discussion
Patients with gastric cancer may present with advanced disease for a whole variety of reasons not least of which might be the absence of symptoms or failure to consult the general practitioner with minor symptoms. Open access gastroscopy has been suggested as one reason why some centres are seeing an increasing incidence of EGC as opposed to more advanced disease. 3 The aim of this study was to look specifically at OAG in relation to the overall incidence of gastric cancer in a district where this facility has been available for over seven years. Previous studies have either shown no benefit 10 or been unable to separate OAG from conventional referral patterns. 3 4 Although there is an encouraging trend towards more early stage disease in the OAG group which might become significant with larger numbers (type 2 statistical error), the overall incidence of early stage gastric cancer remains disappointingly low. Referral bias accounts for the higher incidence of advanced disease in the non-OAG patients, the majority of whom had worrying symptoms. This has been noted in another study. 8 In order to improve the earlier detection of this disease patients must be referred when symptoms are benign. 7 The OAG group of patients were less likely to have the diagnosis suspected by the general practitioner because symptoms were more benign than in the clinic group. Increasing use of OAG for "at risk" patients with benign symptoms clearly has the potential to increase the diganosis of early disease in South Tees (23% for OAG) to levels reported from Leeds (26% stage I disease) and Birmingham (26% EGC). Unfortunately even when symptoms were worrying, general practitioners appeared reluctant to consider a diagnosis of gastric cancer. In order to improve the detection rate of EGC general practitioners must consider a diagnosis of gastric cancer when symptoms are benign. If referral is only prompted by worrying symptoms it is unlikely that further inroads will be made into diagnosing this condition earlier.
We were surprised to find such a high prevalence of lifetime dyspepsia compared with our control group; however, this agrees with previous data regarding consultation rates for dyspeptic symptoms, even though the prevalence of dyspepsia in the population is much higher than this. 11 12 It has been suggested that 60-90% of patients with EGC are symptomatic, 7 13 14 which correlates well with the fact that only 27% of our patients had no previous history of dyspepsia. The remainder did have a previous history of upper gastrointestinal symptoms but over a quarter had had symptoms for more than 10 years. Similar figures for the incidence of dyspepsia in patients with gastric cancer emerged from a large postmarketing surveillance study of cimetidine. 15 The same study also showed that well over half of the patients diagnosed as having adenocarcinoma of the stomach had been on treatment (cimetidine) for up to four years prior to diagnosis. Over 90% of these patients had advanced disease.
In this study 51% patients had been investigated previously and 28% already had an established benign diagnosis. It is highly likely that this resulted in the delay of 14 weeks between the patient noticing new symptoms and consulting the general practitioner. The delay in referring patients to hospital is also likely to be due to the fact that many patients had already been investigated, often within the last three to five years. This raises an important question as to whether or not these patients had EGC missed on initial endoscopy. The natural history of gastric cancer is that of a slowly progressive neoplasm which takes three to four years to go from "early" to advanced disease. 16 17 The two patients previously diagnosed as having EGC only had the diagnosis made at operation when gastric ulcer was the indication for surgery. Both of these patients should have had the diagnosis suspected earlier.
It is likely that patients presenting with advanced disease within three to four years of a previous upper gastrointestinal investigation had the diagnosis of EGC missed during the first examination (one in six patients). The value of a barium meal versus gastroscopy has been previously debated, 18 19 but most endoscopists would readily accept that both examinations could miss early lesions particularly if biopsy specimens are not taken. However the scale of the problem is likely to surprise those who feel that gastroscopy is less likely than a barium meal to miss early gastric cancer. The main reason was failure of the experienced endoscopist to biopsy a seemingly benign abnormality; occasionally, it was due to inexperienced endoscopists missing a high lesion. This raises several important questions concerning the endoscopic criteria for the diagnosis of EGC, 20 21 and suggests that in our health district the threshold for biopsying an abnormality is too high.
Examining hospital records underestimated previous investigation of upper gastrointestinal symptoms. The cumulative percentage of patients having had a previous upper gastrointestinal investigation (two barium meals, 11 gastroscopies) was 6% within one year, 12% within two years, and 16% within three years. As all these patients had advanced disease (greater than stage I) the inevitable conclusion is that they probably had the early lesion at the time they were initially investigated but that this was missed or misinterpreted as benign disease. The fact that five of these patients had gastric ulcer disease, three of which healed, emphasises the importance of not only repeat gastroscopy but also multiple biopsy of the abnormal area, 22 and repeat biopsy. The data also point towards H 2 receptor antagonists being a major factor in masking both the symptoms and appearance of EGC, making clinical and endoscopic diagnosis more diYcult. Previous reports of mucosal healing in gastric cancer may be grossly underestimating the problem. 23 It is clear from other studies that patients are often treated prior to gastroscopy and the problem is not unique to South Tees. 24 25 It is possible that the increasing use of gastroscopy is elevating the detection rate of EGC in centres where H 2 receptor antagonists are prescribed less often prior to gastroscopy and that our own data simply show the adverse eVect of this policy on detection rates. The increased risk of gastric cancer in the first years after starting an H 2 receptor antagonist 15 26 indicates that patients do receive treatment prior to diagnosis and that malignant disease is being missed. At present we do not know whether low doses of H 2 receptor antagonists can heal the mucosal lesion associated with EGC, but if over the counter H 2 receptor antagonist usage increases and such lesions are healed by low dose treatment, the opportunity for increasing the detection rate of EGC might be compromised further.
In summary, we have shown that in South Tees Health District advanced gastric cancer is still the usual presentation with 87% of patients having greater than stage I disease. The reasons for this appear multifactorial but could be improved by better clinical practice. It could be argued that it is more important to refer patients with benign symptoms as surgical cure of gastric cancer is unlikely once worrying symptoms develop. General practitioners also need to be made more aware of the potential for antisecretory drugs to heal or mask EGC, which will then have a major detrimental impact on patient management. Guidelines for the appropriateness of gastroscopy in patients with dyspepsia 27 need to reflect both the importance of not starting treatment prior to gastroscopy and the need to investigate patients again, even if they have had an established benign diagnosis several years previously.
Similarly, hospital endoscopists need to be made more aware of the reasons why EGC is being missed, as we believe it is. More supervision for inexperienced endoscopists and a lower threshold for biopsying any abnormality are essential prerequisites to improving the detection rate of earlier stage disease.
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